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[0 0 0 2] 

HELt^l") ltT-£li;L&«iE L*tf£IE^£>&o tiELf^li, 

tSELi^ili:, ^7-*^^^fd^. (R) > life (G) , Wfe (B) O 

[0 0 0 3] 

, tifif 1, 2. 3#hb 0 ) o 

[#!«:« i ] #r^¥ 11-191490 

[#^tt2] #HfW 1 0 - 7 4 5 8 6 
[mt$:M3 ] #H 2000-1 13976 ^-<&$& 

[0 0 0 4 ] 

(i\ (R) > (G) , »fe (B) Ot«ELIi:*tLt, L i F^^iSS^ 

A**— *fcK5&SLfc*£-KH\ Wfe (B) <7)^#14(±^MC#ibtL^o ifc, LiF 
WO#Jg-fb^^^^^mT-aA®^-«^ML7t^^(i, Wfe (B) Wtf>S&jfc 

l § k *t l -c > * * & mm <o m¥ & xm * * n r m -r * #31 o £ 0 

[0 0 0 5] 

ELI <£M CWltl^Ai?r-«t:Mt^£>I * o 0 
[0 0 0 6] 

*f&^{±. ±i£-ra*«K:**Tfc$ft7fc&©-?*!K m^ViAif $.O i ^iP|g£«^c*^ 
[0 0 0 7] 
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(g) > w-fe (b) ^H7tfe^*p*i-^ iotJbi, 

, !&5tJBi:l^*i:ora^^$nrv^o-e. R G B f^-f noHjti L t^i$fl<i i: 
10 0 0 8] 

[0 0 0 9] 

v>4:i: Sr&tU Ltv^ D 

[0010] 

lot, «fc *UJ\ «»O^JR^!»3ft«»»Lr^jS$*LT^-5ot?, 

[001 1 ] 

) ^(D^uyyjtm, 0 (BUR) *fc<Z>tt^:fc**i*1-*«>«>-C**o 
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[0012] 

tit. *%kW<r)%%it^mWL\z&^x&, HuieMP:^#mfl:^^«^$ti^JW(±# 

[0013] 
[0014] 
[0 0 15] 

v>r, HiMI^A l (7;v^-)A) mx^oit^^'&jtx^z z\t-hmhf\.x^ 

5o PJxtf, CaO (MitiJ li A 1 «fc o T »7C$*l-C&JS<E> C a (i^y 1 ) 

A) ^*jg«l1-4o Sfc. fOlfcCRba 0 (BMfcJUfv^A) ^SrO (KiUhn>f 
•yA) (>A l {:iotl7C$tl, tI<9Rb (iVlfy^A) ^Sr (xhoyf^A) # 

. Au (t) > Ag (I) , Cr (^DA) , Cu (M) , N i (-^^ , C a . M 
g (v^*->*/0 , Sr. Yb (4 7f ^k'^A) , Er (iiVlf^A) , Tb (x^ 

[0 0 16] 
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[0017] 

mmmv&mii&wzu&z^xtimirzzbZftWLb itv^ 0 

iot, ^nB^ciwf, fttzmM<nm%.itc¥mm*mTki-2>zbtfx~&2><Dx% %\z 
tm<nm^ft¥mmbmm.<r>$hm£m-rz>o 

M£mmmj&i-z>jj&x&z> 0 z\<D±d %&mm&zm^xmT-&Am ^M-r^>- b k 

[0 0 18] 

tot, ^%-mz xtm\ %i<ztm(Dm%3t¥mwzmmirz>c\btfx£z><Dx\ %tz 

o mmtebit, m^umRv?j±t)i<zi%tztifzM^^ft^&m*M§£z*t. ^mm^-R 
v&mttitmM<DmMizmm2^xwm*fmi-&ijmx*> n , n^-ii:Mt^ 
tztfx%<, -fj h)i<*-r-<Dnmz^%izfm'rz>iii£xz>z>o ;«^^if 
&zm^x, Mm^mit^^m^mmLxm^'&xmim^i-^^bizxv) , *m<r) 
itm it^m * tm kzmmmtx^mir&zb &x £ & 0 

[0019] 

*?z, ^m^m^±^mm(Dm^-m^zis^xit, iramT-v±A^£M:i-&xfi(± 
mm^mit^^wmi-^mmmm^mit^<Dit^^<D±4^zx^xm^^nx 

k m m&mit&yofr htz%> if mm LxwrnztiZo 

[0 0 2 0] 

i b ^mWb Ltv^ 0 

^^if^f^$tL*)ns#^\ ikm<Dmm<7)jz'i-izfccx%i7£zti, §tjtmbmmb<Dm 

[ 0 0 2 1 ] 

t/z, ^mmmnit^mwvmjkjfmz&^xa. m$zm?-&xmitftmirz>2:mi± 
m %i±m it-kw zj&fc-rz mm \t<%%» <o ±m <n 4 * v <d xa-iz x o x Mtz £ n 
x^z>z\ b *mmb lt^£ 0 

z.(D x. 1 iiZ~$~ti ti\ fazum<nm^mbmm*mm%h*iz> t*:, xieo^jut: 

b <d m \z % m^mit^ ^ e & & m^-mxm mnm Ltft$n^o 

[ 0 0 2 2 ] 

mm±mit^^fm-ti>mm \ <D±m<Dj±mmw^>X4^zx-oxm^ttx 

^&z\b Z&Wtb Ui^o 
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[0 0 2 3 1 

, mm^fm-r^umt. !kmit&wtzKi-zm%&*^Lfzikmzm^xmfci-z>z t 

[0 0 2 4 ] 

^wom^-m^z, ^m<7>m%it^mw*m^tzz\t*w®kt-tz>i>(Dx& 

%> o 

^<?> x n ttttm&t Ltd, «x.«f, m^mmm. mmmnm^, u#tt\ 

[0 0 2 51 
[0 0 2 6l 

m 1 <r>m$mm 

[0 0 2 7] 

(E L^7F«) 

hi 1 c/TtE l^^^s (m^Tfe^®) u±, ^^7f>^atiih7>y 

(Thin Film Transistor, J^T-CW\ T F T t B&iei" & ) ?-ffl^/:7^f O'v h 'J 
[0 0 2 8] 

^<7)ELS/fM 1 f±, HI 1 i 9 fc, 1 0 1 •••<*:> 1 0 1 

tc*tLTii:^^^-r^^(6]ic^^^^grO'(t^ 1 02-i:, ^Mt^i 0 2 t-ii&^ijt- 
mtf&mk^mwM 1 o 3 - ttf^ttrtinrnztttzMfczmi- & tHc, 1 0 
i-tm-%$u 0 2-o^-^*#ia^ > mmmMx-m^hitx^i>o 

[0 0 2 9 ] 

j-*mz.z>r-<?$imm®$& 1 o oA ? ii$ntv^o ifc, ^iioicii, ->7h 

[0 0 3 0] 

hk. mmi^x^Kii. o i zftLxM&m-^tfr- hmmtzm&ztiz 

7 A y 7'M T F T 1 1 2t, :©A^;f>^fflTFTl 1 2 L Tfi^-^ 1 0 2 
^^*^$^^>lS^S^-^^i-^mf^* 1 1 m&W^M 1 1 3i:iotS#? 

n/iM^f^-^r- hm®K#*S$;ri&IEKlfflTFT 1 2 3 CI cofEftbffl TFT 1 2 3 

£^Lrm^*£i o 3 itzmnwizmmLtzt # k^ism 1 o 3^hmmm : mm*n^ 
trmmmm (mm) 2 3t, z\<dw^W2 3 tmm (mm) $ 0 tom^^&ztitz 
wtf&m 1 1 0 tm^htLx^ho c\<D£ o izmmmm2 3 tmms 0 tmm 1 101: 
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[0 0 3 1 ] 

:«EL WzTfrmW. 1 «fc till, M&m. 1 0 1 i)WW) ZtlXXj y*>ymTFT 1 1 2 

yvm^ttz ^<Dhh (om^fik i o 2 omfc^jf ^* 1 1 3 tu is^ 

It^il 1 3 0«{CIl>1:t, lEtljfflTFT 1 2 3<7>*> • ^7^t5 ? ^^*o fit, 
fSlfflTFT 1 2 3 Wft^^^LT, 1 0 3*»?>W***2 3 K«aEJ&*at*U 

$*>M*ffe*l 1 0^iMtii5 0t:*S(E**»*t*o JSfltV 1 1 (Mi, £*L«rS£*L£* 

t-ri&jfe-*- a „ 

10 0 3 2] 

*mmi&n<DE Lm^mm 1 ^^^#^12 - 5 s:#jsLTRwt4o ei 

2 liELS^t 1 o*j££ig^ftnc^-r¥®ig-e£So 3 !±EI2 OA-B^ac?^ if 
SHU ID4 liH2 0C-Dii£C?&9Wf®IH'e&&o HI 5 (iH 3 <D^ffljfciz$i\laWlX$>& 0 
[0 0 3 3 ] 

0 2i:/Tt$ilii(OELi^flli, jtjS«tti:*^i|fti»tt*«x.*3fe=R2 0 t 
, El^B&OyW f > ^'ffl T F T Cli $ ft /:i ili^'IS 2 0±Kv h 'J y ? 

o^3£^«« 4 ( in + ' t , mm^mm 4<Dmm k ses $ ft £ ^ 5 - 5 

[0 0 3 4 ] 

^«J*4i:ii, ^ft^ft®3SM£^r-f &^«&R. G, Brt ? A-B7^ft£ J: 0^ 
C-D^|fi]HfllW LtEISntv>4, 

mmmnt&4<Dm*mw<zii^ m^mmmms 0, s o**Es$ftrv^ 0 ^ 

0««IIE»|5|K8 0, 8 0(±^5 -i^50Tffli:fiILtiltf)ftti/^o 
[0 0 3 5] 

^^fIM4 *>|g«t»±ll!Uc»±, m?&m&9 0 ^EI?fttv^ 0 <l<OtfcMI«&9 
0t±^5-««5OTIBtwta:«LTS:tt?>*fCv»a o :«ISK9 0(i, EL^gf 

[ 0 0 3 6 ] 

3fc**SUSE»IIi&8 0 is J: iraaeBK 9 0 o«»*JEIi, 9fSg«5*«fflJ*»^IKtt*m*ii 

1310 (H3#hs) & «t rafi>mi±2»5i^ 3 4 o (ei4#bs) s-^L-cenin$ftTv^ 

3 2 0 (0 3 #JH) is «t Wggfr«EE*iiffi 3 5 0 (HI 4 £^ L T3HS*5 J: Vfil 

ImZtiZ i 9 K&oTv*& 0 iOJ»^O^ift©JHPM-^i:(i, jMiHlE»lB]*&8 0 33 

j: tmjEisitt 9 o^-^^mu-r^^ofu^^pig-r^^-f > F^-r/^^^^^tg^t 

[0 0 3 7] 

EL^gfKi, Hl3^y ? [ll4 tc^1"J: 9 2 0 t m±mffi. 3 0 fc jFtJuhWHS 

4 o ^^Ltifi(}^$^Tv^o ««2 o, m±mm.3 o & ct i/mitmm a o t-cas 
ft tz mm k it > ttfeffj 4 5 7j ? jf a $ ft & 1 1 i> k , # ^« $ ft 7t mm it*. %mm 

4 6 #*lFM£ftT*> 0. TK^^m^OE L$gSt 1 l*I^<D^A^MJ L. EL^ 

T & J: v^ 0 
[0 0 3 8] 
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, &m%v~- v if 9 * k m v ^ £ 0 

10 0 3 9] 

itit^ts 3 o (4 , x. (±\ m,%mm± *m-$z> mxutt * urn -t&zt %z> 0 ttz 

[0 0 4 0] 

trmmui lmtf&zti, zconzmmm 1 1 oaqa»t<b*t-cv»&o msi i oh\ m 

A/t^i7 0^ *^C*^WItO-o-C*,-5*«EL«l« i S:IBx.&*«ELJi (f&Tfcif 
) 60L ttE Li 6 0 LTl?-*aAt^IT-i±Ai 5 2 & & 5 0 t jWHK 

[0 0 4 1 ] 

MmH2 3(±. I TO*^>aW*«)R»cj:orfl|J«$*i, SPtJD %-tifz MBL ^ioT, 
IE?L&#*KE L160 KifintTftA-fS •) . tt¥H»:**Si<#*tt**L"Cv^ 

o f S2 3 ^ffMt-S^<6©Mt LTI4, IT0i:W^T1i^<, ^t><®& h 
yf^X y->a >M<DE LIfHi(7)Mi:ii, iff Hjfc^iitt x fc*m*$fUB-r £ # 

tt^ttfe^i* 1 , 4yyju%m\M (ito) , u<ii, #s®HfctJ^*£& (z n 

) £#*L #U;L(±\ $HtM>v-7A -BMtMi&^T^e^^r^aWOTBt (Indi 

urn Zinc Oxide : I ZO/7^ • -t? 7 h • *-) (mmM) ) (fflft#IM:i!l) fcfiUB 

1- & i t >& ? -e # o 

[0 0 4 2] 

tK yen- ;Hf 4 £\ i fi % ^ ^ h <d K - > ^ffcfc f^ffl -2> 0 «fc *) Mitff} 
fcfi, mz-l£, PEDOT: PSSO-it4S^On>-p (Bytron-p I J-^tt 

[0 0 4 3 ] 

t*EL16 0tt, 7^*7-^Sr^T^^<. tlEL16 0^ ^OSBfc&fi^it 
Li 6 0 R, B&^ftBLtz^mE L160G, f fei:ifIt>Lf;tiE Lf60Bi(:J: 

*#!E Li 6 0 £^j£-r*fc*!>tf>*mi LTIi, &ithZ> W*M1t*9b1t+ & - t im 
F) , A'77x-l/>lf-l/>iifl: (PPV) „ ^'J7x-U>ifff (PP 

) „ >K';y"f9 7i- (ppp) „ (pvk) , 

*-7i>ft*-ft:, *V ^fjl/7xijl''>? > (PMPS) ^^^''Jyy^l^mfl 
#!lxJ^ 9, 10-v ? 7xx;i/7>h7't>, 

[0 0 4 4 ] 
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£ft_k£-tfM4®£-*LT^& 0 t£oT, *ll&<7>#JilL£-tHi, L160R, 6 0 

o 

1 0 0 4 5] 

i± , B§ 2 >X7iM IZ ffig $ n tz v > t> *9> £ jg^Jli^lfc^O^X lilT-^i K 

p^^r izmffzUfrtfBj&zti. &fzfri>mBmznm u ^mfeit^^^tiic7)5t^-x(± 
us a & ^ x\ mm k l t * o r v > * 0 

oTi3^ . fiP*,, LI 6 0 R, 60G, 6 0 B tW&<0&M>it&m t ii, MT-Y±A 

[0 0 4 6] 

£m<r>it&%> t LTfi. yyfiM, mt^, fift»WIi:^lfl$n, fllx-UTNaF ( 
7 h V «7 A) a iF (7 y-ffc'Jf-^A) , CsF (7 y lt-tr v ■? A) , R b F ( 

-7 yfi)V\£Vy A) , N a 2 O ($tft7 h 'J •> A) . L i 2 0 (gKLU^* A) , C a F 
2 (7";ft**'>n) > M g F 2 (7 y firry* v >7 A) N B a F 2 ( "7 y fi/< 'J A 
) , S r F 2 (7 yft:* hn>f 7A) , YbFs (7 yffcW 77)^*^) , E r F 3 
("7 yfi^-)V\£y A) , T b F 3 (7 7 fiy-frM *? A) „ S m F 3 (7-;1tt7'J7A) 

[0 0 4 7] 

0(±, m3^<bBI4 C^tJ:^:, ^it^flft 4 5 5 OlSffiff «fc t) 

n-f 2>M7t&*^Ltz&m*mz.x^z> 0 mm 5 0 *M$.i-2>mt ltu, jtieosTc 

14^JR«r*«tE LS6 0fl!(:«SLTilOg?iIt U fOliCT^ 5 - -7 AXti T 
;i/5--7A«r±;S^i:-r-6^^ & L< HMXliM- v v ? A^-#& t^ti ITU 

M7Cfe£«<7)*m£ LTIi, Mo&J57&*i*Jfl$*L, AU Au (t) , Ag 

(0) . Cr (7DA) , Cu (i) , Ni > Ca, Mg (v^v^A) 

„ Sr. Yb (^;f^t*9A) , Er (x;i/k'7A) . Tb (f^t*7A) , Sm 

■7'J7A) ^**flFi Lv> 0 

-r&ttiiiz, mms otDmw&ZM&zfzibizmfbti&o t&o-c, <b#w^^-ett 

<tH»3&*fi< > fitil-eU < , fcOTJiSrv*,, v>t>^& Y y y°z-< y 

->3>lOEL^fS:W4fc»!)0#»4:LTIi, aWtt*«x^ftIO*t»fc L 

Zn) *:<&*rLfc*Msh Wx.tf, »ffc>f > v>7 A • »-ftS«&*7*>U7 r^^^igmH ( 
Indium Zinc Oxide I I Z 0/7^ • y h • (S^iSIR) ) (Wjt»«tt*) * 

*H*^«^^v»rii, tCilOlgft LTC a, ^2 OPt®S t LTA 1 
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[0 0 4 8] 

H^««4 Ktfctt<b;H;fc|g»JflTFT 1 2 3«>jS#0«*j£fcov»-t\ EI5£# 
SB LTlfe^-f^ o EI 5 iiil^flM X * El 2 <D A - B#|p]Kf&o £»fiS £tf LTv>4 0 

El 5 K^-f «fc 9 &*£2 OWglCit S i O2 £±jft59-fc-*-&T»fi&M 2 8 1 £ 
TJ&i Lt, Ktiv »; n >/f 2 4 1 tfT&tiZZtiX^&o :©y »J 3 >jg 2 4 10 

ISli, S i OaisJilF/ifcttS i N £3EJ&5t 1 1" & httiM 2 8 2 CioTft) 

[0 0 4 9] 

fit, ££>->U >Jf 2 4 M6M 2 8 2 - Mg2 4 2 

tl*S^J4#f t^^ii*2 4 1 at$ntv»So Z.<DY— MS2 4 2 (ig|7F 

IB&co^M 1 0 1 W-ST**5o — v 'J3>12 4 1 £«v», bmU2 4 2^ 
jSSftfcr- h^ff« 2 8 2 <Dmait, S i 02fc±j£5frfci-*£l«fll*feilS«2 8 3 iz 

[0 0 5 0] 

1*2 4 1 bi3J:O f MiKy-^«J*2 4 1 S5&*lfc»t<b*LS-\£, 2 4 1 a <7> 

k u << t~ iti&mm. vu4 y$nm 2 a 1 c & x z/mmm k w 24 id n/nsw h 

ftX, v>fe»J>5LDD (Light Doped Drain) tj|t^oTV^ 0 CltL«bO-?^> ^itJ^ 
V-;*&tt2 4 1 S fi, y- 2 8 2 fc» 1 JS nttM 2 8 3 t i:fctot^Lt 

43V^^F*-^2 4 3 aSr^U, 4 3 Cti^tlTl^o Z<DV-7, 

IS2 4 3lt ±j$L/:llSl0 3 (|ltM« El 5 tz&^Xli V-^IS 2 4 3 <r>%L 

1 D(±. h%H12 8 2 t^l®F^|fe*i^ 2 8 3 ii:fe/:ot|ILt^3>^^ 
-iV 2 4 4 a £^LT, V-Xfi2 4 3 £ |a| — /f;&*<b&£ K W 4 4 tC^$ 

[0 0 5 1 ] 

V-Xfg2 4 3 & «t V s KW >1S2 4 4 **3^jft$*Lfcfl5 1 JIM &li Jf 2 8 3 
ti, WitfT^ 0 ;i/^0«flg^c53- ! S:^^ti-S^2Braiej^« 2 8 4 Ciotl^nt 
v*£o £«3#2«HHftl**2 8 4(i, 7 ? V 0!lx.Jf, S i N, 

S i 0 2 & ifS:fflV»4 i t i>"C£ ho LT, I TO (Indium Tin Oxide) ^ <b 
1S2 3^ - 2 SKiffeSi 2 8 4 ol±Kf )S$ ii* 1 1 4 i:, il$2i^|gl 
12 8 4 izmibixtz^y ? ? h*-;i/2 3 a HMT >M2 4 4 tZ^^tLT 

v>&o 1-^*?*>, Iifl2 3 fi. K W >SI2 4 4 ZftLX, ->'J3^124 1 
*JK K W ^««2 4 1 DCli^Ti/^o 
[0 0 5 2] 

7fe^^SES&lU«& 8 0 i5 J: 0 f |ft3c|5Ii& 9 0i:-titL|,TFT (IllWTFT) 

Ktv>T±fE|glftfflTFT 1 2 3 tftm<?>m3kt2tLX\<*& 0 
[0 0 5 3 ] 

li^m@2 3^ff^$ti^^2l^^ff^ 2 8 4<7)SI(±, SI1I2 3 t , fllxtf S 
i 0 2 *^aiKtt*t*|.S:±rit»i:-*-*a*tt«HI|« 25L T ? V /H»#'J ^ 5 Kfcf 
*f>^l»*i/^^i2 2 1 tCiotliJiit^i, fLT, ®^m®2 3 JCJi»«[tt 
flJfPJf 2 5 l<znVbtltlfflnU2 5 a, ^i^W^^2 2 HZ^H b titzfflnU 2 2 

i aomnfomz, jEiL-&x/mmm i o t , lji6 o tt>mmm.U2 3mn>*hz 
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[0 0 5 4 ] 

ifc, *iMi©EL$^il(±, 77 9-^^^tT9-<< , tiELi60R, 6 
0G, 6 0 nWi:*Hc-tS^i«R, G. BfcKtt, #fefE^*«OJft*iCtt. 

t«^>^i2 2 1 tmm±itmmm2 5 twHi:MLtM$nT^4o 

[0 0 5 5] 

^co «£ i:|i$ii/:EL^t 1 Kjo^Tfi, mT-ffiAJf 5 2 L i FS^S r 
F 2 ^^^-S^'fb^^Ift L. L® 6 0 Rv 6 0 G, 6 0 B O^tffi Kj^ifiltt 

C0^ftm^-V±A^ 5 2 75 ? f^^^-Cv^(7)-T:\ RGBf ^tL(7)tlE LH6 OCWLt 
a$S<li:lT-l:ftAt^i iu&*-e££<> EL16 0<7)9 *> EL16 

OBCitLTL i F^ISiOS^iftAL, flE LI60R, 6 0 GK*JLTS r F 2 

6 0tc&A£tU iE?LtST-^^-r^)- tCi «J^«E LM6 0 t±f§7fc U ftmbBM 

©T\ tiELf6 0R, 60G, 6 0 B <D^tl^tl<D5&3t!W&Z&\±.Z*tZ> Z t tfX~£ 

[0 0 5 6] 

ifc, Pt®5 0(i, -hie^-fb^^^-r^iiTctt^^rL^^, m*>. ca^iit 

v^cot:\ CaliL i FRlfS r F 2 £3l7cU L i RXfS r^IILttlE L160 
|*JH K— k: >^£;}x&o L i FRZ/S r (±. ^HE Li 6 0l*l«i£U tiE L160 

M^Xm 5 2 ttiEL16 0 l±I^«U^v^±A 
t47^v^^&& 0 gp*>, iTcttlCiot, fiELf6 0 03§}fc#14£HKftJi 
<b7^-C£ -5> 0 HK, E L^^^g 1 ^isv^T RGB<7)*7-$^lI§tL 
fc*^ SrtT n Zt # * o 
[0 0 5 7] 

(ELf^Moiijaarj*) 

Ltp^t^o :i-e, @6-@i i tzTFir&Mmmii, m2^<DA-B^(Dm'mm^n 

BLT&V), ^JRjSIgJB^LTv^o 01 1 HE L*iif 1 

[0 0 5 8] 

i-T, 0 6 (a) iz^-txd OOSIC, Tiftli2 8 1 HMti. Jfc 

fc, TM&mm 2 8 1 ICVDS, ^5X7CVDtt4^fflK7t^7r^y 

[0 0 5 9] 

^v>-e, 0 6 (b) K^ti9C ** 'J -> 'J n * 7 * h "J V ^7 7 -f fti: J: D^^ 
--^U ft^W> 'J^|24K 25 1*3^^26 1 £tT£J?£1-£o :tif)OHv 
'J3>|2 4 1(±, ^jj?«ttrtfc^jSS*L. M*t*2 3t:««$il4IttITFT 1 2 
3 -SrfltfiKi-* t<7)t* «9 , y'j3>i2 5K 2 6 1 (±, /t^^lEi!)®]^ 8 0 K-^ifia 

"C i> 'S) o 

[0 0 6 0] 

7*7XvC §&^ftr£&t* CJ: I?, v 'J a >Jf 2 4 K 2 5 1*3«fcU f 2 6 

1 , Tt§112 8 1 0^1BHff$*»#Sj3 0 nm~2 0 0 nmOv'J n^iftlCiot 
> y-HfiltI2 8 2S:Mt4o afcBHfciS*50Jfl§ LT^- h jKUft « 2 8 2 £B 

^f^l^^ii, y'j3>!24K 2 5 1 is i 0*2 6 1 <Dffi&iki>ft^, :Hf,©y'j3 
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[0 0 6 1 ] 

$ tz, y'j3>l24K 2 5 1 *5 J: 2 6 1 fcf - * *^ K- "/**f -9 (A, x. 

(A\ ^<7)? < > ^"Cf^ 1 X 1 0 12 c m- 2 <D K-Xit**D >W * y*fS%5Ltso ^<D%% 

tcrjfffi) X 1 0 17 c m- 3 c7)fg:itJ^Pg?!cOv'J n^gtfc&o 

[0 0 6 2 ] 

fix. El 6 (c) t'TKl-J:-)^, ->'J n>e 2 4 6 1 "t»lcS5jftJKy-x^i^2 4 

1 S i3 «fc IT 2 6 1 S &Xf iZMWkfc Kl/-f >ill£ 2 4 1 DiJiy^ 6 1 D t5^J& £ tt£ o 
[0 0 6 3] 

EI 6 (c) H^I-J^K, y-h^li!2 8 2©^Ii^#(:> K-y°Kv'Jn> 
^y'Jt-f Kflg, *v>tt7^5--7AR^^nAl, * y ^ &mt ^n&MWkfrhtc&Y 
- MSMfflili 5 0 2 *MtSo 5 0 2 5 0 0 n mfij^ 

-^ab&o -e-<Df£, ac* - «9 > El 6 (d) rc^-f J:?^ p -f- \ ^)\<W.<v%m 

M^M TFT ItftflZir Z> Y— HI2 5 2 , IffflTFT^fit^y- hM2 4 2 , 
Nft^;H«IiIHKlTFT^fMt^y-MS2 6 2 ^Mt^o ifc, ^IbUHJ 

»M-^*iiaj 3 20 (350) , mm:*Mw.i/k<on\m\ 2 1 *>iwm#K^j£-r& 0 

£ tf>»£\ «t6«U«lM-t^jiSB 320 (350) (± 5 5 KERti <0 t £ tiT 

[0 0 6 4 ] 

Mv*t\ El 6 (d) H^-fJ: 9^, hmi£2 42, 2 52i3i<7 262£-7X^t 
Ltfflv\ y'j3yf 2 4 1, 2 5 1 *3^^2 6 1 C^LT'J >^*>^|^4 X 1 0 13 c 

m- 2 ?) K-xfi-e-r * >jtAt4o -e<7)is*> y- M12 42, 2 5 2 is «t 2 6 2 

WLT-fc^777^ >«H:fi»ll^*l»Ji , *A§*i, 0 7 (c) &£tf (d) K^-«j-J:? 
y'Jn>12 4 1 fcJ:tf2 6 1 V-*^i£ 2 4 1 b is X Xf 2 6 1 b , &Zf 

i<zi&mm Ki/'f 24ic^«to f 26ic $ n& 0 i ^, -> y =* yi 2 5 1 t» 

[0 0 6 5] 

El 7 (e) C^tJ:^:, P * **£©IB»iaj»JBT F T 2 5 2 &*ttf>»#* 
1^ 4 ty&AMIR-^x ? 5 0 3 *^J8L1T2> 0 Z<D 4 * >ikXM1fc'* * ? 5 0 3 £fflv^T 
„ y'j3y|2 5 li:MLt*'ny^y^|)i. 5 x 1 0 15 c m" 2 o K-XftM ^ > 
V±A-f &o LT, Pi^^MIEfillelif&ffiTFT^If^&y- MI2 5 2 tv 

t L-C«ilf y'J3yf2 5 2 ^iz-t^y r 7 >WKffi*JK7ftf*»7&* K- 

7°£;ft&o lot, fg^J^MMM 2 5 1 Sis it/* 2 5 1 Dli# K-"/$*L, 
Plf ^MOfEIfr IHS&ffi TFTOV-^ mi&IS XZ/VUJ >WM t%& 0 
[0 0 6 6] 

>k^X\ m7 (f) C^tiM:, It2 0O^I{:fe/:oT^liF«1 2 8 3 4- 

1 1 i>iz, -7 * \ u 7 ^mzm^x^mm 1 shi&m 2 8 3 

[ 0 0 6 7 ] 

ei 7 (g) izjFirxiiz, m immmm2 s 3^sn^:> 

^nA, ^ > ^ ^ ^ t'<Z)#I ^ ^ ^ *li 5 0 4 St ^ o -Ofli 5 0 4 OJ?$ 
t±$E& 2 00nm&v^L800 nratST^^o %M 5 0 4^)^^ #T F T 

oy-xi^io f Ki/^y^i«$itS'<iii2 4 0 a < mmmj±mmw>3 1 o 

(3 4 0) a*^j£$*LS-*£«J*3 10 a, »**RE«<0»2 «7^JjftS*iS'<§«i* 
12 2a <£ 9 5 0 5 *1&J&'t&£ t i> tc, ^M^mS 5 0 

4 ^^--y^'U, El 8 (h) i:^tV-^Ig2 43, 253, 263, K W > 
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244, 254. 264 £^J&-t&o 
[0 0 6 8] 

^X\ EI8 (i) K^-ti^z, -ti^^fM^tt^^ lUF^^OT 2 8 3 £Sdf& 

2 n mmmm 2 8 4 *. wiwr * o ^mmta t^n^m^z x o tMt^o - <o 

i21P B mil 2 8 4(i, ift 1 - 2 ^ mfSJS<7))*$lif^$tL^^ L^o 
S i Nx S i 0 2 K J; 0 m2mt$m%Wk*M®L'fZ>^k ^ti£X& *) , S iNODf^LT 
(± 2 0 0 nm, Si 0 2 <7>il)¥ £: LT(±8 0 0 nmCMtS ^ <b^M$ Lv> 0 
[ 0 0 6 9] 

^v^r% ms ( j ) tiZTF-f x -j m2mmmmm 2 8 4 ©n> mmm t f t <^ k 

^ >MS2 4 4 H^Jfci" %> SB 53- 7 > ^* J: (9i^LT3>^ h *_ ;l/ 2 3 a £J£ 

-^M*milil£^--^lS-£- ttZX V) , [19 (k) tc^-fi^ic, ^2S^^lf 
|2 8 4^)3>^^ h 2 3 a HMt Kl/'f >112 4 4 t ^I-f^H^M 2 3 

£fM1-£ <h t~ . ? < -mi£<v 2 6 i>M}&-fz>, HI 3, 4t(i 
, Ctif>BiI!2 3. f 5 2 6 ^ttLTlifg2 3 i Lt^4 0 

2 6 (±. ^2 1FIII1 2 8 4 £ftLXTm<D* 9 

^^tix^^mmmu2 3 (vmut ^m-k^^ trv^ 0 &*>^a^ ^futtc 

2 6 < t i> ±mmW}W.J±MMU 3 1 0 (3 4 0) <7)±/^j±g-r Z> & <£> 

[0 0 7 0 ] 

>X^X\ HI 9 ( 1 ) IC^1-J: d 1B^«®2 3, ^5-/^-7 2 6 ±, £> J: ^ 2 
^F^^M±t-^M-e**^^ti$iJ^^2 B^m®2 3 tz&^X 

n-^ma-r^psm^xm-mmmm 2 5 «j&u rap«u2 5a (hi3^#bs) t -£5 

^Tlfli2 3 frh<DAEll&M^iiZt ^0>4 0 il&tc, HPS&2 5 a £f£tt£v^ 
^ -/^->2 6 Kjs^Tfi, *fefig (MMfPJf ) 2 5^iE?L#fij^ll^i:^oTiE 
?L#Si^ C & v» t <Z) h $ & o 
[0 0 7 1 ] 

>x^x\ [219 (i) izTF-txoiz^ mmnmnm 2 5 n&^-c, h&£2oco®^m 

2 3oF^^^mLTff^$tL^[a^^BM^ff^-r^o uti, mm&mwm 2 5 

[ 0 0 7 2] 

>X^X% [U9 (m) tC^-Tid^, MMJfP/12 5<O0f^fim, PL < (±JifeBM£ 
S-9i9lW/^12 2 l ^fMt^o ^^ttA^^i^MMfc Ltli, 

[0 0 7 3 ] 

$B<Ds-<>?fflnM2 2 1 a *ML, HP SB 2 2 1 a KMffifcfiHX.fcJfilS^V^* 2 2 1 

3 2 0 O±^:ffiltS4«*^tfioi:$ii&o 
[0 0 7 4 ] 

iO { T?3P^2 2 1 a^iffl^f»0 i "Cit^i2 3 01II2 3 c. mfo&MWm 2 5<D± 

tbH# 2003-31 12004 



mm 2003-417953 



^-v: 13/ 



m £ M1± k 1- & m ^ y * itxm &w*>?m<D±mts*v t mn u <o mm * k 

[0 0 7 5] 

(A>^4-^mi«2 0) ^i^SS, tflJxJf 7 0-8 OtttC 

(0 2 7^7 X vMS) =Ht?o ®|-T y?VCXMh 7 y-fb^ 

* >*KfcJf7s fc-f SX^XvgLg! (C F 4 X^X-r^a) £firv^ -e©f;fe, X^X-t^l 

[0 0 7 6] 

^©CF 4 y7X-7j5ilt:ioV^TIi > ifti 2 3 ©til 2 3 c <t y-'Iit 
*ljflp«2 5 Kov*T&#4^>f^P£§&t&#\ W£M2 3«t*S I TOjoJ:^ 
•a14*U#ll^2 5 0#lKtf*|-t?*&S i 0 2 . T i 0 2 &^tt7 3'*K#-r4»jfDteK2Lv* 

[ 0 0 7 7] 

010 (n) K^I-JEJL&A/K&iiJi 7 0 £^/&1-&^<iE?LaA/*wiil/f fi£ 

/mmmmAz^tsmAJ y ? *n.mM2 3 c±tz\±mLtzm^> ftm&m*?f^s mm 

> X?LffiAX«iis§7 0i3J;TOaEL^6 0co^b^Kiti-^<. MsSt&H^u 

uCt-j^^v^yxy h -sic «t *uf\ p±*^ 7 k (mmm) izjEii&A/mmm 7 o 

<DUnt t£k P E DOT I PS S^£-g-fr#-£K >^ U Htffi^y KOthffiy X;W 

£3iiS1±fHH»pe2 5 KM$LZ1xtz±MWinn2 5 arti:fiit^lil2 3 c £*NpJ§-£ 
, ttfiJA7Ki:I# (If 2 0) tZW$&Wl ttffiy Xfrfrh 1 fl^rt: •) <D 

mmtimwztitzMffi*mmffi2 3 c i-stan-So ntmmo^«^^^sL-c*t 
y?^tti% m&mm zm&mtzzttzxv), jEjutx/m&m 1 0 $ n 

'S o 

^ £ LTli, ^Ux.{i\ P E D OT : P S S V Xn fc? ;v T ^ =f - ^ & fc'Oi 
S$tifcm«®2 3 c±fcj|£j&*»K SflKttiWJttl* 2 5©HfjP£K2 5 a ft $ tl& 0 * 

<o—^x\ y ?%mmxtzmw<y ?m 2 2 1 o±itii, -«^(±i:^tLr#*t 

*v> 0 tot, ffirS5&*ff^oi±flifi[ia^<b{ii**L"C^rlS^>^Ji2 2 l oXffitcqtffi 

/:tLtk m±mtmffixmti2> z. t < , w^titzmmmm±mmm 2 soup 

»25 artfclEri*»)&tro 
[0 0 7 8] 

^v»"C, HI 10 (n) tzmirXiiZ^ t«E LS 6 0 *Mt^ < tiE Lifgtlg 

*Jfl*m**tr#*N > * £lE?L&A/fij§/f 7 0 XKfttib LfcffeKftfcatSfc X V&M 
ILt, 2 1 i:M$;H/;iPSR2 2 1 a |*3K*r«E L160 *Mf4 

o 

[0 0 7 9] 

ttELiMllItii, jE?UfeA/ifri£* 7 0 Kit"*- ^ItEL 

-OtiELlMIttLTii, WLliQtm^y K (H^lfr) Wfe (B) ^rHE 

Lm<vtt®-z^m'tz>tf®-'{y?z3tmL, Kt&^y Ywt&y xiv^mm mwL&m 

Mm) 2 5 0PIP^2 5 a rtCffi«-r*jE?LftA/»336« 7 0K*tln]$i*\ P±m^ -> Kfc 
£*t i: ^W-mm Hfcffi y X ;u ^ <b 1 M S *3 o f^S^tU® $ ^ 
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[0 0 8 01 

ttai$n7t^^f±. jEiuixxmmm 7 o ±.\zjui)^xmmm\\®m 2 5<Dmnn2 5 
a puzmtz zixho *<o—-fi-c y?^mztitz^m.^y?m2 2 i±®-?i±, « 

2 1 _hMnp±ai ztitztLxi>, %%±Mtfm%xmtiz> - 1 < > mw±.umw.®im 

mm 2 5<DfflaU2 5 a F^CfS^ $ <b^$i/O^Ji 2 2 1 C0^P^2 2 1 a 1*1 

ft£^St£M£^f&$-^ |[lELi6 0«$Wo M©tlELi6 0 

[0 0 8 1 ] 

[0 0 8 2] 

>X^X\miO (n) J; tlE Li 6 0 ±i:i?i±Ai 5 2 < 

mmifrti&o ttz, ^c\x-iim.T-nxm 5 2©mm^ lt, l i fms r f 2 £- 

[0 0 8 3] 

d 1 1 iC^-rm^g 1 8 0 (±, $111 182L ^11 1*1 £ K U\U -f&K^: 

mmrni 8 6 mmiemm<D&m.2 0 z&mmu\ s 1 1, *«2 o^m^. 

(DMBtKW&'t 2>Um®m& 1 8 8 fc, #fl-*Mfc-*-*a!MliB 189aS{Fl8 9bht: 
J:otM$Htv^ 0 IfS 1 8 9 ai±L i F £JMi *K ^^1 8 9 

bltS r F 2 UiLtv^o 
-OJ:9i:i«?W:I*Sil 8 OMv^Tfi. MM 1 8 2 fi s ffij£<?>Um7kV t mj] 

tz&nzti, mu2 oi)mfc<DU.mznfc%ixtztknx, mrnui 8 9 a wi s 9 b<7> 

m-hm&Ltzmwkzitm-t- ztzwx* < „ h^^-v-^mm^^^gcir^ 
z t w-c # & o 

[0 0 8 4 ] 

iWi^^Ifgtl 8 0 i: i -Sl^aAiMIit^^tli, i1\ 1 8 9 

aCLi FfcEfiU 1 89bCSrF 2 fcMU ±1»J:9 CL i F&tfS r 

F 2 £^IK2 0 tc— *itC^»i-<2>o -Oi^&L i FS^'S rF 2 f±s S^Cj|ft^o|t 

**3Ka8-eie»il«^3ejft$tLri5 0> l i f fc s r f 2 ***«e Li60 KM-^-fstt 
SR. tiEL160 fcW^AttOiftillc-eSttttJR^jK^tLSo 

£ fc, mT-aAg 5 2 (Cistt -2> L i FMS r F 2 O^Jtfi, 1 ! 4 "Cab* £ £: #*$f 
f £<7) J: 9 tCi-fL(f R G BOf&jfc^ y 7.rtmMlzfj:& 0 

[0 0 8 5] 

^V>T. HI 10 (o) IZTF-fXolZ^ ii5 0^Mt^<Iiffi^fflv>tiIiM 
m 1 <7>Pt«)f <Wf4t ITfil^iAi 5 2 (OL i FSVS r F 2 &M7c1££* L 

* s«tt*t*i-7&*fflF 4l<, a i mm ksuh s *i* „ - <*> i 3 * &g 5 0 

[0 0 8 6] 

111 0 (o) izm-r itit^3 0 ^M-r^<^itx^i^^T9o :o 
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[0 0 8 7] 

i &E L^*«0*jt^Tffitci3V»rtt, #&*ft*Jflv»TBft<0&JWb£-!» 1 
, BP*,, L i F&tfS r F 2 <b % ZfflSWW&WL S *U t^AS5 2«?til.O 

. Ptg5 0 l±> £ oTffM^ftfcC a *m*-Xte 0> L i F&tfS r F 2 StjItcI" 

scdt% tt eli6 0 ofbfc#tt£HKin]±-f & rt^-eiio 

[0 0 8 8] 

[» 2 O^StttfBSS] 

ftfenov^T(±^ lmmMmtmmx&Zo ^nmmm^^xn^ mmmmtmbz 
Mfrizi^xmwL, z<vm<vm-ufrtem-ft-%zttLx^& 0 

[0 0 8 9] 

, £tt^fflt-S-t«f L^o EI 1 2$.0 f [H 1 mT-ViAS 5 2 £fl|j£ 

fc-js. m 1 2 ~~m 1 4 ti, £JRfb^<W^oft^£^l-fcot?*ot\ #S£Wo*t 

[0 0 9 0] 

* 1 »k«mi $ tiz>m2m<o±mit&'$!)*ffiz-x%> *> , 1 is^i 2 wu^je^s 

(1) ^JKfb^wft^^w^/hHJ: oTl^$ti^*f, (2) £ 
JR-fb^^^SoflliStO^/htw «t oTa^$tt^,)iI#, (3) &mik&!fo<7>&m<r>4 
#g^/M:«t o fifths (4) tIfb^i«tI<7)ttfif©M4:J:ot 

(1) ~~ (4) G^^O^WCo^Tf^-f&o 
[0 0 9 1 ] 

( 1 . &*fb^©fb^itt#:& i o"C3ft3£$*L-5IR#) 

m^ti § < 4 * mm x&±m it&yo mnm $ *l * <, 

^oT, *#ttfc#JSfb^*>&*£-;b-£ t LTIt » 1 i/f 2i75 ? *i:7 vitVoX 
&&i§£-tC(±, CsF/L iF, C sF/NaF, CsF/KF, CsF/RbF, Rb 
F/KF, R b FAN aF, RbF/L i F, KF/NaF, K F A L i F> NaF/L 
i FA i FAM gF 2 , L i F A C a F 2 , L i FAS r F 2 > L i FAB a F 2 . C 
a F 2 AM g F 2 . CaF2/BaF 2> CaF 2 /SrF 2 , BaF 2 AS rF 2 „ B 
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a F 2 /M g F 2 , S r F 2 /B a F 2 ©V>-f fl^Ofl* /&££iUB1-<2> - <t 7&«*f J L^ 0 
10 0 9 2 ] 

Sfc, * li/i2i^7 viV&}/mU®>X-1bZ>i§i&\Z\±^ LiF/Li 2 0, L i F 
/Na 2 0, L i F/K 2 0> L i F/R b 2 0, LiF/Cs 2 0, KF/L i 2 0 > 
KF/Na 2 O, KF/K2 (X KF/Rb 2 O, KF/Cs 2 0, R b F/L i 2 CK 
RbF/Na 2 0> RbF/K 2 O, R b F/R b 2 0> RbF/Cs 2 O, CsF/L 

1 2 CK C s F/N a 2 O, C s F/K 2 O, CsF/Rb 2 CK CsF/Cs 2 CK M 
g F 2 /MgO, MgF 2 /CaO> MgF 2 /SrO, MgF 2 /BaO, CaF 2 / 
MgCK CaF 2 /CaO, C a F 2 / S r O, CaF 2 /BaO, SrF 2 /MgO, 
SrF 2 /CaO, SrF 2 /SrO, SrF 2 /BaO, B a F 2 /MgO> B a F 2 
/CaO, B a F 2 /S r O, BaF 2 /BaO, O n-f ft - fc7&*Sf 

[0 0 9 3 I 

ifc, mim/^2mm^.im/m\:mx-h^m^\z[i^ csci/Rbci, esc 

l/NaCK CsCl/BaCh WV>1*ft*Ofl|jK*:$M?1- -I, £ t i Lv^ Q 

m i»xo f *2»w-e-ix-e'*L<oMi¥*±, 5 o~2 o 0 nmejK-e* 
& i t a*-? § -s o 

[0 0 9 4 ] 

(2 . ^lb^O#Jgc9M<9*/M:: «fc o TM;e£ft£JilI#) 

wai£ft& 0 

<&£o jtfltwi^jR-fb^ojift^^-frSr^-ri:, # i «/# 2 ga* 1 m±m/ 

2 iffiX(± 3flfi^JR-C*oT, "7 yitto/y yitto"C$>&1* J &'iZit s L i F/MgF 2 , L 
iF/CaF 2> L i F/S rF 2 , LiF/BaF 2 , L i F/L a F3 > L i F/C 
e F 3 , LiF/PrF 3< Li F/N dFs, LiF/SmFs, LiF/EuF 3> 
LiF/GdF 3> L i F/TbFs, LiF/DyFs, LiF/HoF 3> L i F/ 
E r F 3 > L i F/TmF 3 > LiF/YbF 3 , LiF/LuF 3) L i F/YF 3 > 
N a F/M g F 2 , NaF/CaF 2 N NaF/SrF 2l NaF/BaF 2 , NaF/ 
L a F 3 , NaF/CeF 3 , NaF/PrFj, NaF/NdF 3 > NaF/SmF 3 

. NaF/EuF 3 , NaF/GdF 3l N a F/T b F 3 . NaF/DyF 3l NaF 
/HoF 3l N a F/E r F 3 x NaF/TmF 3l NaF/YbF 3 > NaF/LuF 

3 , N a F/YF 3 , KF/MgF 2 „ KF/CaF 2 , KF/SrF 2 , KF/BaF 

2, KF/LaF 3 , KF/CeF 3 , KF/P r F 3 > KF/NdF 3 , KF/SmF 
3^ KF/EuFs > KF/GdF 3> KF/TbF 3 , KF/D y F 3 > KF/HoF 

3, KF/ErF 3> KF/TmF 3< KF/YbF 3 > KF/LuF 3 , KF/YF 3 
„ R b F/M gF 2l RbF/CaF 2 > RbF/SrF 2 , RbF/BaF 2 , RbF 
/LaF 3 , RbF/CeF 3 , R b F/P r Fs . Rb F/N d F 3 , RbF/SmF 
3, RbF/EuF 3l RbF/GdFs , RbF/TbF 3 , RbF/DyF 3l Rb 
F/HoF 3> RbF/ErF 3l RbF/TmF 3 , RbF/YbF 3 , R b F/L u 
F 3 . RbF/YF 3 , Cs F /M g F 2 , CsF/GaF 2> C s F/S r F 2 , Cs 
F/BaF 2> C s F/L a F 3 > C s F/C e F 3 , C s F/P r F 3 ^ Cs F/N d 
F 3 > CsF/SmFs, CsF/EuFs, CsF/GdFs. C s F/T b F 3 , C 
s F/D y F 3 > C s F/H o F 3 > C s F/E r F 3 > CsF/TmFs, CsF/Y 
b F 3 , C s F/L u F3 , C s F / Y F 3 , Ov^ WoM^ilt^ i t^lf i L 
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[ 0 0 9 5 ] 

ttz, mi 

/B a F 2 , 
/NdFs, 
/TbFs, 
/TmF3 ^ 
M g F 2 
L a F 3 
S raF 3 
D y F 3 

" 3 



Y b F 

a F 2 
F 3 
F 3 
F 3 
Fs 



F 2 
F 3 
F 3 
F 3 
3 , 



C 
C 

c 
c 



N a 2 O/M g F 2 n N a 
N a 2 O/L a F 3 ^ N a 
N a 2 O/Sra F 3 , N a 
N a 2 O/D y F 3 . N a 
N a 2 O/Y b F 3 > N a 
a 2 O/C a F 2 ^ Na2 
a 2 O/C e F 3 , N a 2 
a 2 O/E u F 3 . N a 2 
a 2 O/H 0F3, N a 2 
a2 0/LuF3 ^ Na2 
O/S r F 2 . R b 2 
O/P r F 3 . R b 2 
O/G d F 3 , R b 2 
O/E r F 3 x R b 2 
O/YFs , C s 2 
O/B a F 2 > C s 2 
O/N d F 3 , C s 2 
O/T b F 3 > C s 2 
0/TmF3 , Cs2 

[0 0 9 6] 

C 1 /MgF 2 , 
Cl/LaF 3 x 
C l/SmF3 , 
Cl/DyFs, 
CI/YbFs^ 
l/CaF 2 
1/CeFs 
l/EuF 3 
I/H0F3 



» N 
, N 
. N 
, N 
> N 
R b 2 
R b 
R b 
b 
b 
2 
2 
2 
2 



2 O/C a F 2 , 
2 O/C e F 3 > 
2 0/EuF 3 > 
2 O/H o F 3 , 
2 O/L u F 3 > 
2 O/S r F 2 , N 
2 O/P r F 3 , N 
2 O/G d F 3 . N 
2 O/E r F 3 n N 
2 O/YF3 „ R b 
O/B a F 2 . R b 
O/N d F 3 . R b 
2 O/T b F 3 . R b 
2 O/TmFs , R b 
O/Mg F 2 . C s 2 
0/LaF3 , Cs2 
O/S111F3 n CS2 
O/D y F 3 , C s 2 
O/Y b F 3 > C s 2 



N a 2 O/S r F 2 > 
N a 2 O/P r F 3 > 
N a 2 O/G d F 3 . 
N a 2 O/E r F 3 > 
N a 2 O/Y F 3 , N 
a 2 O/B a F 2 , N 
a 2 O/N d F 3 , N 
a 2 O/T b F 3 „ N 
a 2 O/TmFs , N 
2 O/M g F 2 > R b 
2 O/L a F 3 , R b 
2 O/SmFs , R b 
2 O/D y F 3 , R b 
2 O/Y b F 3 , R b 
O/C a F2 > Cs2 
O/C e F 3 s Cs2 
O/EUF3 , Cs2 
O/H o F 3 , C s 2 
0/ L u F 3 > Cs2 



ztz, mi 

/ B a F 2 s 
/N d F 3 > 
/ T b F 3 , 
/ T m F 3 , 
M g F 2 
L a F 3 
S m F 3 
D y F 3 
Y b F 3 
2 , KC 
1 /P r 



, N 
. N 
, N 
, N 
> N 
1 /S 
Fs , 

F 3 > KC 1 /T b F 3 
C 1 /TmF 3 x KC 1 



N 
N 
N 
N 
N 
a 
a 
a 
a 
a 



a 

x N a 
, N a 
, N a 
N a C 
N a C 
N a C 
N a C 



C 
C 
C 
C 



, NaCI /C a F 2 
, NaCl/CeFs 
, N a C 1 /E u F 3 
, N a C 1 /H o F 3 
„ N a C 1 /L u F 3 
N a C 1 /S r F 2 > 
NaCl/PrF 3l 
NaCl/GdFs, 
N a C 1 /E r F 3 , 
N a C I/YF3 
r F 2 . KC I /B a F 2 > KC 1 /L a F 3 > KCl/CeF 
KCl/NdFs, KCl/SmFs, KCI/E11F3, KC 
, KCl/DyFs. KCI/H0F3. KCl/Er 
/Y b F 3 



„ N a C 1 / S r F 2 „ 
N a C 1 /P r F 3 . 
1 /G d F 3 , 
1 / E r F 3 > 
l/YFs 
1 /B a F 2 
1 /N d F 3 
1 /T b F 3 
1 /TmF 3 



2 O 
2 O 
2 O 
2 O 
0/ 
0/ 
0/ 
0/ 
0/ 
2 O/C 
2 O/C 
2 O/E 
2 O/H 
2 O/L 
O/S r 
O/P r 
O/G d 
O/E r 
O/Y F 



N a C 1 



C 1 /L u F 3 



KC 1 /MgF 2 , KC 



C 

c 
c 
1 / 
1 / 
1 / 
1 / 
1 / 

a F 
KC 



N a 
N a 
N a 
a C 
a C 
a C 
a C 
a C 
/C 

3 

1 /G d 



KC 1 / L u F 3 



g F 2 
a F 3 
m F 3 
y F 3 
b F 3 
F 2 , 
F 3 . 
F 3 > 
F 3 > 
F 3 , 



R 
R 
R 
R 
R 
s 
s 
s 
s 
s 
9 



b 
b 
b 
b 
b 
C 
C 
C 
C 
C 
7] 
1 



1 /C a F 2 

1 /C e F 3 

1 / E u F 3 

1 /H o F 3 

1 / L u F 3 



1 /S r F 2 
1 /P r F 3 
1 /G d F 3 
1 /E r F 3 
l/YFs , 



C 
C 

c 
c 



R b 
R b 
R b 
R b 
R b 
s C 
s C 
s C 
s C 



1/SrF 
1/PrF 
1/GdF 
1 /E r F 
l/YFs 
1 /B a F 2 
1 /N d F 3 
1 /T b F 3 
1 /TmF 3 



, C 

. c 

> c 

> c 
, c 

[0 0 



. KC 1 / Y F 3 

2 „ R b C 1 /B a F 2 

3 „ R b C 1 /N d F 3 
3 > R b C 1 /T b F 3 
3 . R b C 1 /TmF 3 

s C 1 /Mg F 2 , 
s C 1 /L a F 3 , 
s C 1 / S m F 3 > 
s C 1 /D y F 3 > 
sCI/YbFs, 



3 , K 
1 /M 
1 /L 
1 /S 
1 /D 
1 /Y 
1 /C a 
1 /C e 
1 /E u 
1 /H o 
1 /L u 
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NaF/MgO« NaF/CaO, NaF/SrO, NaF/BaO, Na 
F/La 2 Os , NaF/Ce 2 O. NaF/Pr 2 Os , Na F/N d 2 O3 , N a F 
/Sra 2 Os, NaF/Eu2 Os, NaF/Gd2 Os > NaF/Tb 2 Os > NaF 
/Dy 2 Os > N a F/H o 2 Os > NaF/E r 2 Os > N a F/Tm 2 O3 > NaF 
/Yb 2 O3, N a F/L u 2 O3 , NaF/Y 2 0 3 , Na F/MgO> NaF/Ca 
(X NaF/SrO, NaF/BaO, N a F/L a 2 Os , NaF/Ce0 2 , NaF 
/Pr 2 0 3 , NaF/Nd 2 Os NaF/Sra 2 03 , NaF/Eu 2 O3, NaF 
/Gd 2 O3 . NaF/Tb 2 Os , NaF/Dy 2 O3 , NaF/Ho 2 0 3 „ NaF 
/Er 2 Os , N a F/Tm 2 Os . NaF/Yb 2 Os , NaF/Lu 2 0 3 , NaF 
/Y 2 Os , KF/MgO, KF/CaO. KF/SrO, KF/BaO, KF/L a 2 
0 3 . KF/Ce 2 O. KF/Pr 2 O3 . K F/N d 2 Os , KF/Sm 2 O3 , KF 
/E u 2 Os , KF/G d 2 Os > KF/Tb 2 O3 , KF/D y 2 Os , KF/H02 
Os. KF/E r 2 Os . K F/Tm 2 Os , KF/Yb 2 Os , 'K F / L u 2 O3 , K 
F/Y 2 Os, R b F/MgO, RbF/CaO> RbF/SrO, RbF/BaO> R 
bF/La 2 Os, RbF/Ce 2 O, RbF/Pr 2 Os , RbF/Nd 2 O3 , Rb 
F/Sm 2 O3 , RbF/Eu 2 0 3 , R b F/G d 2 O3 RbF/Tb 2 O3 , Rb 
F/Dy 2 Os . RbF/Ho 2 Os . RbF/Er 2 Os . Rb F/Tm 2 Os , R b 
F/Yb 2 O3 . RbF/Lu 2 Os . R b F/Y2 Os , Cs F/MgO, CsF/C 
a O, CsF/SrO, CsF/BaO, CsF/La 2 0 3 , CsF/Ce 2 O, Cs 
F/Pr 2 0 3 , Cs F/N d 2 Os > CsF/Sm 2 O3 , CsF/Eu 2 O3, Cs 
F/Gd 2 O3 > CsF/Tb 2 0 3 > CsF/Dy 2 0 2 > CsF/Ho 2 0 3 > Cs 
F/E r 2 Os . C s F/Tm 2 Os , CsF/Yb 2 O3, CsF/Lu 2 Os, Cs 
F/Y2 0 3 . ©V'WoftjSiiffltSit^ffi Lv^o 
[0 0 9 8] 

m&Kl*. N a 2 O/MgO, Na 2 O/CaO, Na 2 O/SrO, Na 2 O/BaO 
, Na 2 0/La 2 Os, Na 2 0/Ce0 2 , Na 2 0/Pr 2 Os> Na 2 O/Nd 
2 Os , N a 2 0/Sm 2 Os . Na 2 0/Eu 2 Os> N a 2 O/G d 2 Os > Na 2 
0/Tb 2 O3 , Na 2 0/Dy 2 O3 , Na 2 O/H02 Os , Na 2 0/Er 2 O3 
, Na 2 0/Tm 2 O3 , Na 2 0/Yb 2 O3 , Na 2 0/Lu 2 Os , Na 2 O/Y 
2 Os > R b 2 O/MgO, Rb 2 0/CaO> Rb 2 O/SrO, Rb 2 O/BaO, 
Rb 2 0/La 2 O3 , Rb 2 0/Ce0 2> Rb 2 O/P r 2 O 3 , R b 2 O/N d 2 
Os s Rb 2 0/Sm 2 O3 > Rb 2 0/Eu 2 O3, Rb 2 0/Gd 2 O3 . Rb 2 0 
/Tb 2 Os > Rb 2 0/Dy 2 Os . Rb 2 0/Ho 2 Os „ Rb 2 0/Er 2 O3 , 
Rb 2 0/Tm 2 Os v Rb 2 O/Y b 2 O 3 , R b 2 O/L u 2 Os . Rb 2 O/Y2 
Os . C s 2 O/MgO, Cs 2 0/CaO^ Cs 2 O/S rO. Cs 2 0/BaO> C 
s 2 0/La 2 Os, Cs 2 0/Ce0 2l Cs 2 0/Pr 2 Os, Cs 2 O/N d 2 O 
s. Cs 2 0/Sm 2 0 3 > C s 2 O/E u 2 Os . Cs 2 0/Gd 2 Os, Cs 2 0/ 
Tb 2 O3 , C s 2 O/D y 2 Os , C s 2 O/H o 2 Os , Cs 2 0/Er 2 O3 > C 
S2 0/Tm 2 Os . Cs2 0/Yb2 Os . Cs2 0/Lu 2 Os , Cs2 O/Y2 O 

[0 0 9 9] 

it:, iii/i2i^iiii/2ixii3itit-*ot, mvfo/nvcM-?$>& 

*^»:t±. N a C 1 /M gO, NaCl/CaO> NaCl/SrO, NaCl/BaO 
, NaCl/La 2 Os> NaCl/Ce0 2 , NaCl/Pr 2 Os > NaC 1/Nd 
2O3, NaCl/Sm 2 Os, N a C 1 /E u 2 Os , NaCl/Gd 2 03 > NaC 
1/Tb2 Os. NaCl/Dy 2 Os, NaCI/Ho 2 Os , NaCl/Er 2 Os 
, NaCl/Tm 2 0 3 l N a C 1 / Y b 2 Os , NaCl/Lu 2 03 > NaCl/Y 
2 Os , KC 1 /MgO, KCl/CaO, KCl/SrO, KCI/BaO, KC 1/ 
L a 2 Os , KCl/Ce0 2 , KC 1 /P r 2 O3 , KC 1/Nd 2 Os , KC1/S 
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m 2 Os . KC 1 /E u 2 0 3 . KCI/Gd 2 Os, KC l/Tb 2 Os , KC1/D 
y 2 Os , KCI/H02O3. KCl/Er 2 Os , KC 1 /Tra 2 O3 . KC1/Y 
b 2 O3 , KC1/LU2 Os, KCI/Y2 Os, RbCl /MgO, R b C 1/Ca 
CK RbCl/SrO> RbC 1/BaO, RbCl/La 2 03 , RbC 1/Ce0 2 
, RbCl/Pr 2 03 > RbC l/Nd 2 Os , RbCl/Sm 2 Os, RbC 1/E 
u 2 0 3 , R b C 1 /G d 2 O3 . RbCl/Tb 2 03 > RbC 1/Dy 2 Os , Rb 
CI/H02 Os, RbCl/Er 2 0 3 , RbCl /Tm 2 Oa , RbC 1/Yb 2 O 
3 , RbCl/Lu2 O3 , RbC I/Y2 Os , CsCl /MgO, C s C 1/CaO 
, CsC 1/SrO, CsCl/BaO> CsCl/La 2 Os, CsCl/Ce0 2 , 
CsCl/Pr 2 O3, CsCl/Tb 2 03 > CsCl/Dy 2 O3, CsCl/Ho 
2 Os , CsCl/Er 2 03 > CsCl/Tm 2 Os > CsCI/Yb 2 Os^ CsC 
1/LU2 Os, C s C 1 /Y2 Os , L^o 
[0 10 0] 

&*^U»±, LiF/MgCh, LiF/CaCh, LiF/SrCh, L i F/ 
BaC h , L i F/LaC 1 3 , LiF/CeCh, L iF/PrCL 3< L i F/ 
N d C 1 3 > LiF/SmCh, LiF/EuCh, LiF/GdCh, LiF/ 
TbCls, L i F/DyC 1 3 > LiF/HCh, L i F/E rC 1 3 , L i F/T 
mC 1 3 > L iF/YbCh , LiF/LuCh, LiF/YCh, Na F/Mg 
C 1 2 , NaF/CaCh, NaF/SrCh, NaF/BaCh, NaF/La 
C 1 3 , NaF/CeCh, NaF/PrCLs, Na F/N dC 1 3 , NaF/Sm 
Ch, NaF/EuCh, NaF/GdCh, NaF/TbC 1 3 > NaF/Dy 
C 1 3 > NaF/HCh, NaF/ErCh, NaF/TmC 1 3 , NaF/YbC 
Is, NaF/LuCh, NaF/YCh> KF/MgCh, KF/CaCh, 
KF/SrCh, KF/BaCh, KF/LaCl 3 « KF/CeCh, KF/P 
r CLs > KF/NdC Is, KF/SmCh, KF/EuCl 3 > KF/GdC I 3 
, KF/TbCh, KF/DyCl3> KF/HCh, KF/Er'Ch, KF/T 
mCh, KF/YbCh, KF/LuC 1 3 > KF/YCh , Rb F/MgC 1 2 
„ RbF/CaCh, RbF/SrCh, RbF/BaC 1 2 >. RbF/L aC 1 3 
, RbF/CeCh, RbF/PrCL 3 , RbF/NdCh, RbF/SmCh 
, RbF/EuChv RbF/GdCh, RbF/TbCls , Rb F/Dy C 1 3 
, RbF/HC h , RbF/ErCh, RbF/TmCh, RbF/YbCh , 
RbF/LuCh, RbF/YCh, Cs F/MgC 1 2 , CsF/CaCh , C 
sF/SrCh, CsF/BaCl 2> CsF/LaCh, CsF/CeCh, C 
sF/PrCLs, Cs F/N dCh, CsF/SmCh, CsF/EuCh, C 
sF/GdCh, CsF/TbCls> CsF/DyCl3> CsF/HCh> Cs 
F/ErCh, CsF/TraCh, CsF/YbCh, CsF/LuCh, Cs 
F/YC 1 3 , <7)^W^M^ifflt^>;H s j!fS LK 
[0101] 

ifc, iii/i2i^iffiti/2iX(i3iti^ot, mtvs/ Kit® 

Wi&fcli^ L i 2 O/Mg C 1 2 . Li 2 0/CaCl 2 , Li 2 0/SrCl 2 , Li 

2 O/BaC 1 2 , Li 2 0/LaCl3, L i 2 O/C e C 1 3 . L12 O/PrCl 

3 > L i 2 O/NdC 1 3 , Li 2 0/SmCl3, L i 2 O/E u C 1 3 . L i 2 O/ 
GdCls, Li 2 0/TbCh< Li 2 0/DyCl3, Li 2 O/H0CI3, L 
i 2 0/ErCl3> L i 2 O/TmC 1 3 > Li 2 O/Y b C 1 3 . Li 2 0/LuC 
1 3 > L i 2 O/YC 1 3 , Na 2 O/M g C 1 2 > Na 2 O/CaCh, Na 2 0/ 
SrCl 2 , N a 2 O/B a C 1 2 , Na 2 O/L aCh> Na 2 O/CeCU, N 
a2 0/PrCl3sNa2 O/N dCh, Na20/SmCh, Na 2 O/E u C 
1 3 „ Na 2 0/GdCl3, N a 2 O/T b C 1 3 , Na 2 0/DyCh 1 Na 2 0 

/HoCh, Na 2 0/ErCh> N a 2 O/TmC 1 3 , N a 2 O/Y b C 1 3 . 
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Na 2 0/LuCl3, NaaO/YCh, Rb 2 O/MgC 1 2 > Rb 2 O/CaC 
! 2 , Rb 2 0/SrCl 2> Rb 2 0/BaCh> Rb 2 O/LaCh, Rb 2 0 
/CeCh, Rb 2 O/PrCh, Rb 2 0/NdCh, Rb 2 0/SmCls\ 
Rb 2 0/EuCh, Rb 2 0/GdCl3, Rb 2 O/TbC h > Rb 2 O/Dy 
CI s , Rb 2 0/HoCl 3 , Rb 2 0/ErCl 3l Rb 2 O/TmCh > Rb 2 
O/YbCh, Rb 2 0/LuCl3, Rb 2 0/YCls> Cs 2 0/MgCl 2 , 
Cs 2 O/CaCh , Cs 2 O/SrC h , C s 2 O/B a C 1 2 , Cs 2 O/La 
C h , C s 2 O/C e C 1 3 , C s 2 O/P rCh , C s 2 O/N dCh, C s 2 
O/SmCh, Cs 2 0/EuCl 3 , Cs 2 0/GdCh, Cs 2 0/TbCI 3 
. Cs 2 0/DyCl 3 , Cs 2 0/HoCh< Cs 2 0/ErCh> Cs 2 O/T 
mCls> Cs 2 0/YbCl3, CS2 O/LuCh, C s 2 O/YC 1 s , <D^-f 

[0 10 2] 

m^-^H. L i C 1 /M gC 1 2 , LiCl/CaCh, LiCl/SrCh, Li 
Cl/BaCh, L iCl/LaCh, LiCl/CeCh, LiCl/PrC I 
3 > LiCI/NdCh> LiCl/SmCls, LiCl/EuCh> LiCl/ 
GdCh, LiCl/TbCh. LiCl/DyCls, LiCl/HoCh, L 

iCl/ErCh, LiCI/TmCh, LiCl/YbCls, LiCl/LuC 

1 3 > LiCl/YCh, NaCl /U gCl 2l NaCl/CaCh, NaCl/ 
S r C 1 2 > NaCl/BaCi 2) NaCl/LaCl 3 > NaCl/CeCh> N 

aCl/PrCls, NaCl/NdCh, N a C 1 /SmC 1 3 . NaCl/EuC 

1 3 . NaCl/GdCh> NaCl/TbCh, NaCI/DyCh> NaCl 
/H0CI3, NaCl/ErCh, NaCI/TmCI 3 « NaCI/YbCh, 
NaCl/LuCl3, NaCl/YCh, KC1 /M. gCh, KCl/CaCh 
„ KCl/SrCl 2> KCl/BaCh, KCl/LaCh, KCl/CeCh 
, KCi/PrCls> KC1 /N d C 1 3 > KCl/SmCh, KCl/EuCls 
, KCl/GdCh, KCl/TbCh, KC 1/DyC 1 3 , KCI/H0CI3 
, KCl/ErCh> KCl/TmCh> KCl/YbCh> KCI/LuCh 
„ KC1/YC1 3 > RbCl /M gCh, RbCI/CaCh, RbCl/SrC 

h, RbCl/BaCh, RbCl/LaCh, RbCl/CeCh, RbCl 
/PrCh, RbCl /N d C 1 3 . RbCl/SmCh^ RbCl/EuCh, 
RbCl/GdCh, RbC 1/TbC h , RbC 1/DyC 1 3 , RbC 1/Ho 
C 1 3 , RbCl/ErCls> RbCl/TmCh, RbCI/YbCls, RbC 

1/LuCh « RbCl/YCh, CsCl /MgC 1 2 , CsCl/CaCh, 
CsCl/SrCl 2> CsCI/BaCl 2> CsCl/LaCh, CsCl/Ce 
Ch, CsCl/PrCh> CsCl/NdCh, CsCl/SraCh, CsC 

1/EuCli, CsCl/GdCl3> CsCl/TbCU, CsCl/DyC h 
, CsCl/HoCh, CsCI/ErC'h, CsCl/TmCh, CsCl/Y 

bCh, CsCl/LuCh, CsCl/YCh, Ov^f^K^fflt^: 

[0 1 0 33 

tfz. *l»/#2«*»2«^JK/3flS^JR"C*oT, 7'Hti/7 7fflt*S^ 
13 l± x MgF 2 / L a F3 » M g F 2 /C e F 3 . MgF 2 /PrF 3 , M g F 2 /Nd 
F 3 ^ MgF 2 /SmF3, M g F 2 / E u F 3 x MgF 2 /GdF 3 > M g F 2 /Tb 
F 3 > MgF 2 /DyF 3 « M g F 2 /H o F 3 , MgF 2 /E r F 3 , MgF 2 /Tm 
F 3 ^ MgF2 /YbF 3 > MgF 2 /LuF 3 , MgF 2 /YF3 > CaF 2 /LaF 
3 ^ C a F 2 /C e F 3 . CaF 2 /PrF 3 > CaF 2 /NdF 3 < CaF 2 /SmF 
3, CaF 2 /EuF 3> CaF 2 /GdF3> CaF 2 /TbF 3 > CaF 2 /DyF 
3. C a F 2 /H o F 3 . CaF 2 /ErF 3> CaF 2 /TmF 3 > C a F 2 /YbF 
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s . CaF 2 /LuF 3 , CaF 2 /YF 3 > SrF 2 /LaF 3 , SrF 2 /CeF 3 
* SrF 2 /PrF 3> SrF 2 /N dF 3 , SrF 2 /SmF 3> SrF 2 /EuF 3 
, SrF 2 /GdF 3 > SrF 2 /TbF 3 , SrF 2 /DyF 3 , SrF 2 /HoF 3 
, SrF 2 /ErF 3 > SrF 2 /TmF 3i S r F 2 /YbF 3 , SrF 2 /LuF 3 
, SrF 2 /YF 3 , BaF 2 /LaF 3 , B a F 2 /C e Fs > BaF 2 /PrF 3l 
B a F 2 /Nd Fs . BaF 2 /SmF 3> BaF 2 /EuF 3 , BaF 2 /GdF 3 , 
BaF 2 /TbF 3l BaF 2 /DyF 3 , BaF 2 /HoF 3 , BaF 2 /ErF 3 , 
BaF 2 /TmF 3 , BaF 2 /YbF 3 > BaF 2 /LuF 3 , BaF 2 /YF 3 , <D 

[0104] 

ttz, iii/i2i?j ? 2iti/3ititi)ot, mtm/y yftifc-e 

<±, MgCl 2 /LaF 3 , M g C 1 2 /C e F s , MgCh/PrF 3 , MgCh 
/Nd'Fs, MgCh/SmF 3 , MgCh/EuF 3 , MgCl 2 /GdF 3l M 
gCl 2 /TbF 3 , MgCh/DyF 3 , MgC 1 2 /Ho F 3 , MgCh/Er 
Fs , MgCl 2 /TmF 3> MgCI 2 /YbF 3l MgCh/LuFs, MgCl 
2/YF3. CaCh/LaF 3 , CaCl 2 /CeF 3 , CaCl 2 /PrF 3> C 
aCl 2 /NdF 3 , CaCh/SmF 3 , CaCl 2 /EuF 3< CaCh/Gd 
Fs, CaCh/TbFs, CaCI 2 /DyF 3l CaC 1 2 /HoF 3 , CaCl 
2 /ErF 3l CaCl 2 /TraF 3l CaCh/YbFs, CaCl 2 /LuF 3 , 
CaCl 2 /YF 3 , SrCI 2 /LaF 3 , SrCl 2 /CeF 3 > SrCh/Pr 
F 3 x S r C 1 2 /N d F 3 > SrCl 2 /SmF 3 , SrCl 2 /EuF 3< SrCl 
2/GdFs, SrCl 2 /TbF 3l SrCl 2 /DyF 3> SrCl 2 /HoF 3> 
SrCh/ErF 3 , SrCh/TmFs, SrCh/YbFs, SrCI 2 /L 
u F 3 , SrCh/YF 3 , BaC 1 2 /LaF 3 , BaCl 2 /CeF 3< BaCl 
2 /PrFs, BaCl 2 /NdF 3 , BaCh /SmF 3 . BaCh/EuF 3> 
BaC 1 2 /GdF 3 , BaCl 2 /TbF 3 , BaCl 2 /DyF 3> BaCh/H 

0 Fs , BaC 1 2 /ErF 3 , BaCh/TmFs , BaCh/YbF 3 , BaC 

1 2 / LuF 3 , BaCl 2 /YF 3 , O^f - #SfS L^ c 

[0 10 5] 

tt, MgO/LaF 3 , MgO/CeF 3< MgO/PrF 3) MgO/N dF 3 , Mg 
0/SmF 3 , MgO/EuF 3 , MgO/GdF 3 , MgO/TbF 3 > MgO/Dy 
F 3 > MgO/HoF 3< MgO/ErF 3 , MgO/TmF 3 , MgO/YbFs. M 
gO/LuF 3 , MgO/YF 3> CaO/LaF 3< CaO/CeF 3 , CaO/Pr 
F 3 , C a O/Nd Fs , CaO/SmF 3 , C a O/E u Fs . CaO/GdF 3 Ca 
0/TbF 3 , CaO/DyF 3 , CaO/HoFs, CaO/ErF 3 , CaO/Tm 
Fs, CaO/YbF 3 , CaO/LuF 3) CaO/YF 3l Sr O/L a F 3 „ S r 
0/CeF 3 , SrO/PrF 3 , SrO/NdF 3 , SrO/SmF 3 , SrO/Eu 
Fs. SrO/GdFs, S rO/TbF 3 , SrO/DyFs. SrO/HoFs, S 
rO/ErFs. SrO/TmF 3l SrO/YbFs. SrO/LuF 3 , SrO/Y 
Fs. BaO/LaF 3< Ba O/C e F 3 . BaO/PrF 3 , BaO/NdF 3 > B 
aO/SmFs, BaO/EuFs, BaO/GdFs. BaO/TbF 3 , BaO/D 
yFs. BaO/HoFs, BaO/ErF 3 , BaO/TmF 3 , BaO/YbF 3) 
BaO/LuF 3 , BaO/YF 3< ©^fW«^It^:t«iLWo 
[0106] 

ttz. m \m/% 2mif2 m&m/ 3 itit^ot, mit^/mt^^^m^^a 

„ MgO/LaCh, MgO/CeCls. MgO/PrCI 3l MgO/N d C 1 s 

, MgO/SmCls. MgO/EuCl 3> MgO/GdCh, MgO/TbCh 

, MgO/D yCls. MgO/HoCl 3) MgO/ErCh, MgO/TmC 1 3 

. MgO/YbCh, MgO/LuCh, MgO/YC h , CaO/LaCh, 

miE# 2003-31 12004 
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CaO/CeCls, CaO/PrCh, CaO/NdC CaO/SmCl 3l 
CaO/EuCh, CaO/GdCh« CaO/TbCh, CaO/DyCh, 
CaO/HoCh, CaO/ErCh, CaO/TmCh, CaO/YbCl 3> 
CaO/LuCh, CaO/YCh, SrO/LaCh, SrO/CeCl 3< S 
rO/PrCh> SrO/NdCls, SrO/SraCh^ SrO/EuCh, S 
rO/GdCh, SrO/TbC h> SrO/DyCh, SrO/HoCh, S 
rO/ErCh, SrO/TmCh, SrO/YbCh, SrO/LuCh, S 
rO/YCh, BaO/LaCh, BaO/CeCh, BaO/PrCh, Ba 
0/NdCI 3 > B a O/SmC Is, B a O/E u C 1 3 , BaO/GdCh, Ba 
O/TbC h , BaO/DyCh, BaO/HoCU, BaO/ErCh, Ba 
O/TmCh , BaO/YbCh, BaO/LuCh> BaO/YCls, O^f 

[0 10 7] 

tfz, ^ll/|2i#2itI/3ltlT^ot, mm/mXM-?:1hZ>m^\Z-\t 
, MgO/La 2 O3 , MgO/Ce0 2 , MgO/Pr 2 0 3 . MgO/N d 2 Os , 
MgO/Sm 2 Os , MgO/Eu 2 Os , MgO/Gd 2 Os , MgO/T b 2 Os > 
MgO/Dy 2 Os , MgO/Ho 2 O3 , MgO/Er 2 Os , MgO/Tm 2 O3 > 
MgO/Yb 2 0 3 , MgO/Lu 2 Os , MgO/Y 2 Os , CaO/La 2 Os , C 
aO/Ce0 2 , Ca O / P r 2 Os , C a O/N d 2 Os , CaO/Sm 2 Os , Ca 
0/Eu 2 Os , CaO/Gd 2 Os > Ca O/T b 2 Os, CaO/Dy 2 0 3 , Ca 
O/H o 2 Os , C a O/E r 2 Os > CaO/Tm 2 0 3 > CaO/Yb 2 0 3 , Ca 
0/Lu 2 0 3 > CaO/Y 2 Os, SrO/La 2 0 3 > SrO/Ce0 2> SrO/ 
P r 2 Os , S r O/N d 2 Os > SrO/Sm 2 0 3 > SrO/Eu 2 Os> SrO/ 
Gd 2 0 3 l SrO/Tb 2 Os , SrO/Dy 2 Os, SrO/Ho 2 0 3 > SrO/ 
Er 2 Os, SrO/Tm 2 Os , SrO/Yb 2 Os, SrO/Lu 2 Os , SrO/ 
Y 2 O3 , BaO/La 2 Os, BaO/Ce0 2 , BaO/Pr 2 Os , Ba O/N d 
2 Os , BaO/Sm 2 Os , BaO/Eu2 O3 , BaO/Gd 2 Os , BaO/Tb 
2O3, BaO/Dy 2 Os, BaO/Ho 2 Os, BaO/Er 2 0 3 , BaO/Tm 
2 Os , B a O/Y b 2 Os , B a O/L u 2 Os , B a O/Y2 Os , (D^-ftlfrfDffi. 

ttz, mimRifm2m<o^rfim<7)mmit, 5 0-2 0 0 nmmmx'&zztmit 

%>Z\t &X £ & o 

[0 10 8] 

(3. ±mit^<®)<D&m<V-( ^#l^/M:l oT^7E£tL&)i|S#) 

tot, ^lft&£^t^%0|&<^:b-£i: Ltli:, L i F/ S r F 2 , L i F/B a 
F 2 , L i F/CaF 2 , LiF/CsF, L i F/NaF, L i F/KF, MgF 2 / 
CaF 2 , MgF 2 /SrF 2l MgF 2 /SrF 2 , MgF 2 /BaF 2 , CaF 2 / 
SrF 2 , SrF 2 /BaF 2 , Ov^f tl^fM^ifflt^ i t^Sfi Lv^ 0 

ttz. mimRv t 'm2m<7)ttirti<7)mmit, 5 0-2 0 0 nmmmr~&&z ttmt 

£ W & £ 1 7& ? -e # & o 

fcbliE#2 003-31 12004 
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[0 10 9] 

Ifot, &fcM%&mit&® <D®.fr& t>*tt LTtt, L i F/MgF 2 „ L i F/YF 
3 , LiF/LaF 3> LiF/YF 3 , LiF/LaF 3 , LiF/TbFs, LiF 
/ E r F 3 > CsF/RbF, CsF/KF, CsF/NaF> CsF/LiF, RbF 
/KF, Rb/NaF, RbF/L i F, KF/NaF> KF/LiF, NaF/LiF 
, SrF 2 /BaF2> S r F 2 /C a F 2 , SrF 2 /M g F 2 , B a F 2 /C a F 2 
, C a F 2 /M g F 2 , EuF 3 /YF 3 , EuFs/LaFs , E u F 3 / C e F s , 
EuFs / SmFs , EuF3 /GdF3 > EuFs /TbF3 > EuF 3 /E rFs , 
EuFs/YbFs, SmFs/YFs, SmF 3 /LaF 3 ^ SmFs/CeFs, S 
mFs/GdFs, SraF 3 /TbF 3 > SmFs/ErFs, SmFs /YbF 3 ^ Y 
b F 3 / YF 3 ^ YbFs/LaFs, YbFs/CeFs, YbFs/GdFs , Yb 
F 3 /TbF 3 > YbF 3 /ErF 3 , TbFs/YFs. TbF 3 /LaF 3 > TbF 
3/ / CeF 3 > TbF 3 /GdFs , TbF 3 /ErF 3> GdFs/YFs > G d F 3 
/LaF 3 , GdF 3 /CeF 3 , GdF 3 /ErF 3 , ErF 3 /YF 3 , E r F3 / 
L aFs > ErFs/CeFs, LaFs/YF 3 > <D^-fiXfr<Dm$L*nm-t Z> - t ifi 

ttz. mimRrfm2m<7)^tirti<Dmmit, 5 0-2 0 0 nmm&.x~&&z\ tamt 

Lv^ 0 

Z\<7)£ 9 C Mlt'&l ^ti 1 4 If ^ilit^^tl oftffl J: o tl 

10 1 1 0] 

Hll 5 (a) (±, ««r^Lfc#M&B-e*& 0 mi 5 (a) K*5V*t\ ^ 

1 OOOIiiflM^^L, #^1 0 0 1 (iBuIEOE L Jt^lg£Jflv^it^g|$£^ 

HI 5 (b) tt, UNfttSt^SSO-WSr^Lfc^Bf**, 11 1 5 (b) tcjsv* 
T> ^1 1 0 0 fiB#ft^#£^U fS^l 1 0 1 (iitufBOE L^§S114:fliv>fc^iFl8 

(115 (c) M\ 7-7"n, ^V3>*^0j»Wa«««!ail«0--««:^L^:$fWftig 
■C*^>o HI 5 (c) K*5V>T, ft^l 2 0 OlHIS^Igl, ft-^-l 2 0 1 J±*-jK- 
K&^OA^^ ^ 1 2 0 2 fiHufEOE L^MSrfflv^^^fflS, 2 0 3 f±tii 

[0111] 

mi 5 (a) - (c) ii/Tt-e^fiKoi^Kfi, mu^mi^>mm^m<oELm7F 

[HffiojW&IfciE] 
[0112] 

[HI] mi Wiiii^E L^*«OEi»»jiS:^-r*^:Ho 
[H2] » 1 <7)^if lOE Lf ^t<?)M^^t¥15io 
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[m3] m2 <DA-Bmzi&o mmm 0 
[iH4] @2 <DC-Dm-raommm 0 

[EI 5] 1213 ^SGte:* Mill o 

[1216] fi§ 1 ««i©E L»f(7)IMS<9lglo 
[EI 7 1 II 1 O^ili^E L«^lOiil^ttOIllo 

[hi o] m i <onw%M<oE Lmmmm<onM^m<oxmm 0 

im 1 2 ] m^-ffiA^ 5 2 ^^^i-s#^#*i-o-^(o^ffi#e^7Fi-Eio 
[in] m^-aA® 5 2 zmfc^ &&mm^~M<D&mm±%7f;i-mo 
[014] m=F'&Am 5 2 *mm.^&&mit"kty)<D--m<7)m&*7F-fm 

[0 1 13] 

1-EL$/Tii (m^Tfe^M) 

2 3-mmmm (mm) 
5 (m®) 

5 2 -mT-ffiA® 

6 o-^he Lm i^ytm) 

1000, 1100, 1200 —m^u^s- 
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1/ 



m i ] 



1 




102 102 102 




T 

101 
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(b) 



oc-, 241 241 261 




(c) 



M I ♦ W I II M I I I 



241a 24 , 1S 261261a 
241 \ 2 41/261D\ /^261S 




251 



(d) 



♦ ♦MM M M MM 

320 252 24 t lS242 261a 262 

261 DW % 1b 320 




251a I 241c /241D261C 
~~1S 

241b 
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[07] 



r I M M M M I I M 
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• [Hill] 




[EI 1 2] 



T)lfj U ( 1 fifii) 



Elements I 


W.F. (eV) 


it X * )V 


m.p.(°C) 


b.p.(°C) 




Li 


2.9 


5.39 


180 


1347 


1.52 


Na 


2.75 


5.13 


97 


882.9 


1.86 


K 


2.3 


4.33 


63 


774 


2.27 


Rb 


2.16 


4.17 


38.9 


688 


1.52 


Cs 


2.14 


3.89 


28.4 


678 


2.65 



Elements 1 


IW.F. (eV) 


SI 


m.p.(°C) 


b.p.(°C) 




Mg 


3.66 


7.64 


648 


109O 


1.6 


Ca 


2.87 


6.11 


839 


1480 


1.97 


Sr 


2.59 


5.62 


769 


1384 


2.15 


Ba 


2.7 


5.21 


725 


1640 


2.22 















#±SS OfiBi) 



Elements 


W.F. (eV) 


\t x * )\, 


m.p.(°C) 


b.p.(°C) 




Y 


3.1 




1523 


3338 




La 


3.5 




920 


3457 




Ce 


2.9 




798 


3426 




Sm j 


2.7 


5.64 


1072 


1791 


1.8 


Eu 


2.5 




822 


1597 




Gd 


3.1 




1311 


3266 




Tb 


3 




1360 


3123 




Er 


3.2 




1522 


2863 




Yb 


2.6* 


6.22 


824 


1193 


1.94 
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[m 1 3] 







(A) 


i±mM%L (eV) 


(density) 




Al 


1.43 


4.28 


2.69 


Ag 


1.44 


4.26 


10.49 




Yb 


1.94 


2.6 


6.9 


Sm 


1.8 


2.7 


7.53 




Li 


1.52 


2.9 


0.53 


Na 


1.86 


2.75 


0.971 


K 


2.27 


2.3 


0.862 


Rb 


1.52 


2.16 


1.53 


Cs 


2.65 


2.14 


1.87 




Mg 


1.6 


3.66 


1.73 


Ca 


1.97 


2.87 


1.55 


Sr 


2.15 


2.59 


2.63 


Ba 


2.22 


2.7 


3.62 



[114] 





m.p. °C 


LiF 


870 


NaF 


988 


KF 


858 


RbF 


775 


CsF 


682 


MgF2 


1200 


CaF2 


1360 


SrF2 


1190 


BaF2 


1280 





m.p. °C 


Li20 


1427 


Na20 




K20 




Rb20 




Cs20 




MgO 


2800 


CaO 


2570 


SrO 


2430 


BaO 


1920 





m.p. °C 


LiCI 




NaCI 


800 


KCI 




RbCI 


718 


CsCI 


645 


MgCI2 




CaCI2 




SrCI2 




BaCl2 


963 
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to 
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[#fttBIIA] 
[»J#f ] 

[ftSA] 

[»J#f ] 

[ftSA] 

im&LtzitmA.] 



000002369 

m^ffmEffiffa 2T@4f If 

*»A 
100107836 



100064908 

100101465 
»0J iEfO 
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